ABSTRACT -Eleven wells (1,765 cutting samples) from the Senonian of Santos Basin were examined, with the record of both marine and mixohaline ostracode faunas. The latter are composed mainly by Fossocytheridea and characterized by medium specific richness and high abundance. Four new species are here described: F. posterodentata, F. ventrotuberculata, F. santosensis and F. anfisulcata and another one is left in open nomenclature. Besides the conspicuous variability, F. ventrotuberculata sp. nov. is the first species described for the genus with valve reversal. The significance of these new species described and their potential for applied approaches are discussed.
INTRODUCTION
The first researches on Cretaceous ostracodes from Santos Basin were done by Benson (1977) and Miller et al. (2002) . More detailed taxonomic work began with the description and ecological characterization of the species Afrocytheridea? cretacea and Pelecocythere dinglei by Piovesan et al. (2010) .
One of the most remarkable consequences of the scarcity of taxonomic knowledge is the limitation it imposes on paleoceanographical and biostratigraphical uses. Ostracodes are the most abundant calcareous microfossil in the Upper Cretaceous paralic deposits of Santos Basin. Considering that this basin was strongly affected by sea-level changes, ostracode populations were influenced accordingly, under conditions favorable for speciation. These faunas are dominated by cytherideids, Fossocytheridea Swain & Brown being the most common genus.
The first record of Fossocytheridea in Brazil was by Viviers et al. (2000) in the Campanian of Potiguar Basin, as Sarlatina Babinot & Colin, which is now considered its junior synonym (Tibert et al., 2003) . In the latter article, some species of Fabanella Martin, Ovocytheridea Grekoff, Dolocytheridea Triebel, Antibythocypris Jennings and Cytheridea Bosquet, were also reassigned to Fossocytheridea. In other Cretaceous deposits (e.g. Western Interior Basin, USA: Swain & Brown, 1964 , Tibert et al., 2003 , 2009 West Africa, Mali: Colin et al., 1996) assemblages with Fossocytheridea are interpreted as indicators for marginal-marine environments. The ecological classification of brackish-water environments into oligohaline, mesoahaline and polyhaline used herein follows Belt et al. (2005) .
The main objective of this study is to describe four new species of Fossocytheridea, their ecologic relationships and intraspecific variability. These data are potentially important for biostratigraphical and paleoecological use not only in Brazilian basins but also in other similar deposits along the south and equatorial Atlantic margins.
STUDY AREA
The wells studied in the present article were drilled in the central area of the Santos Basin, located in the southeast part of Brazilian continental margin, between 23°S and 28°S ( Figure 1 ). The sedimentary record of this basin ranges from the Lower Cretaceous to Quaternary and is related to the opening of the Atlantic Ocean. The Cretaceous marine section is composed by the Ariri, Florianópolis, Guarujá, Itanhaém, San-REVISTA BRASILEIRA DE PALEONTOLOGIA, 14(2) tos, Juréia and Itajaí-Açu formations that record global and local sea-level changes and tectonic events (Moreira et al., 2007) . During the Senonian the sedimentation processes were strongly influenced by the Serra do Mar uplift that prompted a coarse siliciclastic progradational trend into the basin, developing coastal environments (Modica & Brush, 2004) . Therefore, the lithological interval here studied corresponds to sandstones and shales deposited in continental to shallow shelf paleoenvironments (Moreira et al., 2007) (Figure 2 ).
MATERIAL AND METHODS
The 1,765 cutting samples studied were obtained from 11 wells (SAN-01 to SAN-11) drilled by Petróleo Brasileiro S.A. (Petrobras). The wells have different lengths and number of samples, as demonstrated in the Table 1. The age proposed for the studied interval is based on palynological data and follows Arai et al. (2006) .
The samples were prepared according to traditional techniques for calcareous microfossils, involving disaggregation in hydrogen peroxide under heating, fractionation into three meshes (0.250, 0.180 and 0.062 mm) and drying at 60°C. All the specimens from the two coarser fractions were picked. Whenever necessary, the specimens chosen for SEM were cleaned with histological needles and ultrasonic baths for a few minutes before being coated with an Au-Pd alloy. The internal molds selected for the study of the internal morphological features were simply cleaned with a dry brush before the coating (Figure 3 ). Figures 4G and 5G,I ). It is also the first species of the genus known with valve reversion. The two morphotypes identified, morphotype A (which the species' description refers to) and morphotype B, differ mainly in outline. The first one is bigger, has the tubercle more developed and in one specimen (ULVG 7245), even a faint reticulation was observed. 
P R O V A S
All the specimens of the morphotype B were smooth, more robust and with the carapace overlap more pronounced. 
is similar to
Fossocytheridea maliensis (Colin et al., 1996) , but this species has an outline more ellipsoid and a more pronounced overlap along the dorsal margin. It is also similar to Fossocytheridea kirklandi Tibert et al., 2003 due to the well developed anterodorsal and anteromarginal sulci, but differs in the overall outline both in lateral and dorsal views. Occurrence. 299 m; 3, 389 m; 3, 398 m; 3, 434 m; 3, 866 m. Remarks. This species is tentatively identified in the genus Fossocytheridea, but its outline is somewhat different from the others here described. It is characterized by a long median sulcus, a conspicuous ventrolateral inflation, a wide sulcus bordering the anterior margin and sexual dimorphism. The study of more and better preserved specimens is necessary to elucidate the precise generic position of this species.
SPECIES DISTRIBUTION AND ASSEMBLAGE COMPOSITION
The ostracode assemblages are very rich in some levels being the abundance peaks composed mainly by Fossocytheridea species. The stratigraphical distribution and paleoecological characteristics of the ostracodes in the 11 studied wells show both brackish and marine characteristics. This is in accordance to Piovesan et al. (2010) who identified marine faunas composed predominantly by the Bairdoppilata-Cytherella-Brachycythere-Majungaella association, and brackish ones composed mainly by the Fossocytheridea spp. and Afrocytheridea? cretacea Piovesan et al., 2010. Three out the five species here studied are restricted to the Santonian (F. ventrotuberculata sp. nov., F. posterodentata sp. nov. and Fossocytheridea? sp.) while F. amphisulcata sp. nov. and F. santosensis sp. nov., occur up to the Campanian. The Santonian-Campanian boundary is based on the last occurrence of the pollen Anacolosidites sp. (Arai et al., 2006) (Figure 7) . The Fossocytheridea species here described have different patterns of abundance and preservation. They are completely absent in the well SAN-03 and represented predominantly by juveniles and mostly broken specimens in SAN-01. Despite the high abundance in some levels, only one adult valve was recovered in the samples studied (Figure 4E) . Internal molds are rather common in many samples, and occasionally preserve muscle scars impressions (Figures 3, 6J). Fossocytheridea ventrotuberculata sp. nov., F. amphisulcata sp. nov. and F. posterodentata sp. nov., are restricted to a few wells. Intervals with monospecific faunas or the predominance of juvenile specimens also occur. The
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latter characteristic and taphonomic restraints such as crushing, abrasion and cup-in-cup preservation ( Figure 6K ) hampered more precise figures of species abundance and occurrence.
FINAL CONSIDERATIONS
Compared to other ostracode studies on Upper Cretaceous marginal-marine deposits (e.g. Swain & Brown, 1964; Swain, 1982; Tibert et al., 2009) , the richness of Fossocytheridea in Santos Basin is higher. This might be explained by successive establishments of environments ranging from oligo-to polyhaline characteristics during shelf progradation processes, as proposed by Modica & Brush (2004) . The sporadic occurrences of Ilyocypris sp. and charophytes, for instance, demonstrates the proximity of freshwater environments (oligohaline environment) which is in accordance with the depositional model proposed for the Senonian of the Santos Basin by Moreira et al. (2007) . The connection between speciation and environmental changing has already been discussed by Neale (1988) and Tibert et al. (2003) , implying that the species here recorded could represent elements from successive paralic paleoenvironments.
Fossocytheridea ventrotuberculata sp. nov. has characteristics which deserve more detailed comments. Firstly, it is the only Fossocytheridea species known with valve reversal, although it is not possible to state if it is environmentally induced or an intrinsic characteristic of the species. The same pattern of
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valve accommodation, however, has already been recorded in other cytherideid species, Haplocytheridea insolita (Alexander & Alexander, 1933) , from the US Gulf Coastal Plain. Secondly, its morphologic variability, here described as morphotypes A and B, reveals it as a potential paleoenvironmental indicator.
Another relevant data is that the higher abundances of F. ventrotuberculata sp. nov., F. amphisulcata sp. nov. and Afrocytheridea? cretacea Piovesan et al. usually take place simultaneously. This association, possibly, indicates mesohaline characteristics, i.e., higher than in intervals with only Fossocytheridea species (oligohaline), but lower than in intervals where the typical polyhaline/marine association previously mentioned occurs (see previous section). Those results are a small demonstration of the ostracode faunal richness of the marginal-marine deposits of Santos Basin and its paleoecological potential.
